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Abstract
Introduction
Children of alcoholic parents are at increased risk for lifetime de-
pression. However, little is known about how this risk may change
in magnitude across age, especially in mid-adulthood and beyond.
Methods
We used a nationally representative sample (N = 36,057) of US
adults from the National Epidemiologic Survey on Alcohol and
Related Conditions, wave III.  After adjusting for demographic
characteristics, we examined the relationship between parental al-
coholism and outcomes of 1) major depressive disorder, Diagnost-
ic and Statistical Manual of Mental Disorders-5th edition (DSM-5)
and 2) DSM-5 persistent depressive disorder. To examine continu-
ous moderation of this relationship across participants’ age, we
used time-varying effect models.
Results
Parental alcoholism was associated in general with a higher risk
for both major depressive disorder (odds ratio [OR], 1.98, 95%
confidence interval [CI], 1.85–2.11; P < .001) and persistent de-
pressive disorder (OR, 2.28, 95% CI, 2.04–2.55; P < .001). The as-
sociation between parental alcoholism and major depressive dis-
order was stable and positive across age, but the association with
persistent depressive disorder significantly declined among older
adults; respondents older than 73 years old were not at increased
risk for persistent depressive disorder.
Conclusions
Findings from this study show that the risk of parental alcoholism
on depression is  significant and stable among individuals of a
wide age range, with the exception of a decline in persistent de-
pressive risk among older adults. These findings highlight the im-
portance of screening for depression among adults with parental
alcoholism.
Introduction
Parental alcoholism has various negative physical, mental, and so-
cial consequences. Chief among these is depression; offspring of
alcoholics are at heightened risk of depressive mood symptoms
(1,2). The evidence for heightened depression among those ex-
posed to parental alcoholism is particularly strong among young,
college-aged adults (3,4).
Much of the research on the association between parental alcohol-
ism and depression focuses on the question of resilience among
adult children of alcoholics; that is, whether these individuals are
ever able to overcome the challenges of parental alcoholism. Al-
though some evidence suggests that older adults (those in their late
20s and early 30s) are more resilient than are young adults (those
aged 18 through their early 20s) (5), there is little research on the
effects of parental alcoholism among offspring of alcoholics in
mid- to late adulthood, making their longer-term resilience un-
known. Furthermore, the question of increased resilience at older
ages assumes that the magnitude of the effect of parental alcohol-
ism changes with increasing age; however, such age-varying ef-
fects have not yet been examined.
This study examined 1) the association between parental alcohol-
ism and  lifetime  outcomes  of  both  major  depressive  disorder
(MDD) and persistent depressive disorder (PDD) among a full
range of adults after controlling for demographic characteristics
and 2) the age-varying effects of these associations (ie, how they
may change in strength across participants’ ages). We used data
from wave III of the National Epidemiologic Survey on Alcohol
and Related Conditions (NESARC-III), a large nationally repres-
entative data set.
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Methods
NESARC-III was sponsored, designed, and directed by the Na-
tional Institute on Alcohol Abuse and Alcoholism (NIAAA) and
conducted during 2012–2013. NESARC-III is a nationally repres-
entative sample of the civilian noninstitutionalized population of
the United States aged 18 years or older; it had a 61.1% response
rate and an original sample size of 36,309. The NIAAA collected
information via questionnaires on alcohol and drug use and dis-
orders, related risk factors, and associated physical and mental dis-
abilities on the basis of NIAAA’s Alcohol Use Disorder and Asso-
ciated Disabilities Interview Schedule. This study excluded re-
spondents with missing information on parental alcoholism; the fi-
nal sample size for this study was 36,057. We used existing data
from human  participants  in  NESARC,  and  the  study  was  ap-
proved by the University of North Dakota institutional review
board. We completed the final analyses in May of 2016.
Measures
Parental alcoholism
Parental alcoholism was based on the self-reported answer to the
question “Before you were 18, parent/other adult living in home
was a problem drinker/alcoholic?” as a binary response variable
(yes or no).
Depression
We analyzed 2 depressive disorders, lifetime MDD and lifetime
PDD, as separate outcomes. Each outcome was derived from de-
tailed self-reported responses to questionnaire items on the basis
of  corresponding  criteria  from  the  Diagnostic  and  Statistical
Manual of Mental Disorders, 5th edition (DSM-5)(6). Briefly, life-
time MDD is characterized by one or more discrete episodes of at
least 2 weeks during which respondents had either a depressed
mood or a loss of interest in nearly all activities at some time dur-
ing their adult lives (6). Lifetime PDD is a milder but more chron-
ic form of depression and can be diagnosed when the mood dis-
turbance continues for at  least  2 years at  some time during an
adult’s life (6). Both MDD and PDD exclude mood or anxiety dis-
orders that are either substance-induced or due to a general medic-
al condition.
Demographic characteristics
Age and sex were self-reported. Race/ethnicity was self-reported
as white, black, Hispanic, American Indian, or Asian. Full-time
employment was self-reported as working 35 or more hours per
week or less than 35 hours per week.
Marital status was self-reported according to 6 response options,
which were re-categorized as currently married (ie, married or liv-
ing with someone as if married), not currently married (ie, wid-
owed, divorced, or separated), and never married.
Education was self-reported with 14 response levels ranging from
“no formal schooling” to “completed Master’s degree or higher,”
and we re-categorized these into 3 levels: less than a high school
diploma, high school diploma, and some college or more.
Annual household income was self-reported with 21 response cat-
egories ranging from less than $5,000 to $200,000 or more. We re-
coded these into a new numeric variable on the basis of midpoints
of each category up to level 20; level 21 (≥$200,000) was recoded
as $250,000, which is approximately the median income among
households earning $200,000 or more (7).
Statistical analyses
We conducted weighted regressions using the statistical software
R (The R Foundation) and its survey package to examine the asso-
ciation between parental alcoholism and outcomes of MDD and
PDD, after adjusting for demographic characteristics.
We used time-varying effect models (TVEMs), an extension of re-
gression modeling that allows coefficients to vary continuously
over time (8), to assess how the association between parental alco-
holism and depression outcomes varied across age of participants.
In other words, TVEMs examine moderation across some continu-
ous measure of time (eg, historical time, age, time from event).
TVEMs are  spline-based regression models,  which estimate  a
lower-order polynomial trend within equal intervals on the basis of
user-specified number of knots,  k.  On the basis of established
standards for this methodology (9), 10 knots were specified, and
P-spline estimation, which automatically finds the most parsimo-
nious model (k ≤10), was used. We ran separate logistic TVEM
models  for  outcomes  of  MDD and  PDD after  controlling  for
demographic characteristics. Each model included a time-varying
intercept (to adjust for the overall prevalence of depression across
age) and the time-varying predictor of age (to examine continuous
moderation of the effect of parental alcoholism across ages). We
performed TVEM analyses in SAS 9.3 (SAS Institute Inc) using a
publicly available SAS macro (9), version 3.1.0. TVEM analyses
were interpreted with respect to 1) overall significance of the ef-
fect  at  a  given value of age (ie,  whether the confidence bands
overlap the odds ratio (OR) of 1.0), and 2) the change in the effect
across different ages (ie, whether the confidence bands exclude
each other at different ages). Although these methods of establish-
ing significance are more conservative than conventional signific-
ance tests, we did this because P values were available only for
time-invariant covariates.
PREVENTING CHRONIC DISEASE VOLUME 14, E136
PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY   DECEMBER 2017
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.
2       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2017/17_0100.htm
Results
Approximately 23% of respondents (n = 8,407) reported parental
alcoholism. Respondents who reported parental alcoholism were
significantly more likely than adults who did not report parental
alcoholism to  meet  DSM-5  criteria  for  both  MDD (29.6% vs
17.7%, P < .001) and PDD (9.3% vs 4.4%, P < .001) (Table).
People who reported parental alcoholism were slightly but signi-
ficantly younger (mean age, 44.8 y vs 45.9 y,  P < .001);  were
more likely to be female (59.4% vs 55.4%, P < .001); had lower
annual household incomes (median $32,500 vs $37,500, P < .001);
were less likely to be never married (25.8% vs 28.4%, P < .001);
were more likely to be not currently married (27.6% vs 25.4%, P <
.001); were more likely to be white (57.8% vs 51.4%) or Ameri-
can  Indian  (2.1%  vs  1.2%);  and  were  less  likely  to  be  black
(18.2% vs 22.3%) or Asian (1.9% vs 5.9%). The 2 groups did not
significantly differ by education level (approximately 15% had
<high school diploma, 22% high school diploma, and 62% some
college or more), or full-time employment status (approximately
43%).
Additionally, compared with respondents who did not report par-
ental alcoholism, those who reported parental alcoholism were
slightly but significantly younger when they first had the first epis-
ode of MDD (median age, 27.8 y vs 30.5 y, P < .001) and PDD
(median age, 27.9 y vs 30.6 y, P < .001) and had a significantly
higher number of  MDD episodes (median no.,  4.6 vs 3.5,  P <
.001) and a nonsignificantly higher number of PDD episodes (me-
dian no., 2.1 vs 1.9). Respondents who reported parental alcohol-
ism also talked to any health professional or therapist signific-
antly more often to help improve their  mood caused by MDD
(63% vs 58%, P < .001) and nonsignificantly more often to help
improve their mood caused by PDD (68% vs 64%) compared with
respondents who did not report parental alcoholism. Respondents
who reported parental alcoholism were significantly more likely to
have symptoms of suicidal ideation (13% vs 8%, P < .001) and
also meet DSM-5 criteria for other mental comorbidities such as
anxiety (21% vs 11%, P < .001), personality disorders (27% vs
12%, P < .001), eating disorders (3% vs 1.5%, P < .001), sub-
stance use disorders (57% vs 37%, P < .001), and posttraumatic
stress (12% vs 5%, P < .001).
Weighted regression analyses showed that parental alcoholism
was associated with an approximately twofold increase in the odds
of both MDD (OR, 1.84; 95% confidence interval [CI], 1.72–1.96;
P < .001) and PDD (OR, 2.11; 95% CI, 1.88–2.37; P < .001), after
controlling for demographics.
Parental  alcoholism had a  positive  and stable  effect  on  MDD
across individuals throughout most of the age range of respond-
ents aged 18 to 85 years (Figure 1). Participants between these
ages were approximately 2 times as likely to have MDD as were
participants who reported no parental alcoholism. Because of the
small sample size of participants older than 85 years and the res-
ulting widening of the confidence band (ie, the lower limit of the
confidence band is less than the OR of 1), the relationship was no
longer significant among these individuals, even though the point
estimate remained stable.
Figure  1.  Age-varying  effects  of  parental  alcoholism  on  lifetime  major
depressive  disorder  for  respondents  aged  18–90  years,  National
Epidemiologic  Survey  on  Alcohol  and  Related  Conditions,  Wave  III,
2012–2013. Age-varying effects are presented as odds ratios (ORs) across
ages; the solid line represents the OR point estimates, and the surrounding
shading represents 95% confidence intervals. The horizontal line represents
an OR of 1.00.
 
Similarly, parental alcoholism had a positive effect on PDD across
a wide age range (Figure 2). Participants aged 18 to 73 years were
approximately 2 times as likely to have PDD as were participants
who reported no parental alcoholism. The association was nonsig-
nificant for those aged 74 years and older. Additionally, the effect
of parental alcoholism among older individuals (eg, OR of 0.8 for
participants aged 80 y) was significantly weaker than the effect
among younger individuals (eg, OR of 2.3 for participants aged 60
y).
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Figure 2. Age-varying effects of parental alcoholism on lifetime persistent
depressive  disorder  for  respondents  aged  18–90  years,  National
Epidemiologic  Survey  on  Alcohol  and  Related  Conditions,  Wave  III,
2012–2013. Age-varying effects are presented as odds ratios (ORs) across
ages; the solid line represents the OR point estimates, and the surrounding
shading represents 95% confidence intervals. The horizontal line represents
an OR of 1.00.
 
Discussion
This study examined how the relationship between parental alco-
holism and depression outcomes may change across individuals of
different ages. Respondents who reported being exposed to parent-
al  alcoholism as  children had approximately  twice  the  risk  of
meeting criteria for lifetime MDD and PDD. Parental alcoholism
had a  positive  and stable  effect  on the  odds  of  lifetime MDD
throughout most of the age range of the participants, although this
association was no longer significant for those aged 85 years old
or older. However, although the association with PDD was posit-
ive and stable across individuals in early and late adulthood, it sig-
nificantly decreased in strength for those older than 73, such that
parental alcoholism was no longer associated with a heightened
risk for PDD.
Results of this study also showed that 23% of adults had a parent
with alcohol problems before the age of 18; the 1988 National
Health Interview Survey estimated that 18.1% of adults had a par-
ent with alcohol problems before the age of 18 (10). Although
there is a large gap in timeline, the prevalence of adults growing
up with a parent with alcohol problems seems comparable. Al-
though current data on the prevalence of adults who grew up with
a parent with alcohol problems are not available, it is estimated
that an annual average of 7.5 million US children (10.5% of all
children) live with a parent who had an alcohol use disorder in the
past year (11). Although this figure is lower than we report here, it
includes only past-year alcohol use disorder,  a  severe form of
problem drinking. Hence, assuming that this prevalence will in-
crease under NESARC’s inclusion of other, less severe forms of
problem drinking, the current prevalence rates are more consistent
with those of previous reports.
Our findings confirm those of previous research that established
that parental alcoholism is associated with an increased risk of de-
pression among offspring (2,12,13). This study also extends this
research in 2 important ways, given that many previous studies are
limited to younger adults (2,3). Here, we examined the effects of
parental alcoholism on depression among adults across a wide age
range, and we rigorously examined the age-varying effects of par-
ental alcoholism, showing that its effect is largely stable across in-
dividuals from early to late adulthood.
This study has limitations. First, the measure of parental alcohol-
ism is limited in several ways. The single question that assessed
parental alcoholism was proxy-reported by offspring. As a result,
both the timing and the nature of the question may have created
recall bias, in which those with depression are more likely to re-
member the drinking of their parents as problematic than those
with no depression. Additionally, the wording of the question in-
cluded parents as well as non-parental adults living in the house-
hold, although most participants reported living only with one or
more biological parents. Thus, the wording of this question may
have affected the results in unknown ways. Second, this study
used cross-sectional data and thus cannot conclude that parental
alcoholism causes depression among offspring.
Third, because we used cross-sectional data, the findings do not
distinguish between true age and cohort when considering the age-
varying effect of parental alcoholism. A true age-varying effect
would capture data on the change in the effect of parental alcohol-
ism as an individual ages, but these analyses examined the effect
across individuals of different ages. This analysis introduces a co-
hort effect: the association between parental alcoholism and de-
pression may change across individuals born in different years as a
result of differences across time periods in, for example, the pre-
valence of parental alcoholism, the threshold at which participants
consider alcohol consumption “problem drinking,” the prevalence
of depression, or other associated risk and protective factors. It is
likely that both an age effect (5) and a cohort effect (14,15) con-
tribute to our findings, but this study cannot distinguish between
them. Thus, the findings should not be interpreted as effects for a
given individual across time. Future studies using longitudinal
data are needed to separate true age-varying effects from cohort
effects.
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Strengths of this study include the large, nationally representative
sample, the use of rigorous and well-validated DSM-5 measures of
MDD and PDD, and the use of TVEMs, an innovative methodo-
logy for examining continuous moderation across age.
Parental alcoholism is stably associated with depression outcomes
among offspring across a range of ages from early to late adult-
hood, with a decline in PDD among older adults. This finding im-
plies that the effect of parental alcoholism on PDD may weaken
among older adults (aged ≥60 y), making them more resilient than
middle-aged and younger adults for PDD. Conversely, we found
no evidence of resilience to MDD, as shown by a similar effect
across ages. Despite this long-term effect of parental alcoholism,
many adults with depression do not seek treatment because of a
desire for self-reliance and the perceived stigma of mental health
difficulties (16). Children of alcoholics often desire secrecy about
their parents’ alcoholism (17), and this additional stigma may fur-
ther compound the lack of treatment seeking among adult  off-
spring of alcoholics.  Our findings highlight  the importance of
screening for depression among offspring of alcoholics in health
care settings to provide them with services and support to ulti-
mately manage this mental health burden.
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Table
Table. Descriptive Statistics of Sample (N = 36,057), Study on Effects of Parental Alcoholism on Depression, National Epidemiological Survey on Alcohol and Re-
lated Conditions, Wave III, 2012–2013
Measure
Parental Alcoholisma
Yes No
Major depressive disorderb 29.6 17.7
Persistent depressive disorderb 9.3 4.4
Median (IQR), age, yc 44.0 (32–56) 44.0 (30–59)
Sexb
Female 59.4 55.4
Male 40.6 44.6
Education
<High school diploma 15.7 14.8
High school diploma 22.4 22.7
Some college or more 61.9 62.4
Median (IQR) annual household income, $c 32,500 (17,500–65,000) 37,500 (17,500–65,000)
Full-time employment (≥35 h/wk) 43.2 44.2
Marital status
Currently married 46.6 46.2
Not currently marriedb 27.6 25.4
Never marriedb 25.8 28.4
Race/ethnicity
Whiteb 57.8 51.4
Blackb 18.2 22.3
American Indianb 2.1 1.2
Asianb 1.9 5.9
Hispanic 19.9 19.2
Abbreviation: IQR, interquartile range.
a Numeric variables presented as median (IQR), and categorical variables presented as percentages.
b χ2 significant in parental alcoholism status at P < .05. MDD is characterized by discrete episodes of at least 2 weeks during which respondents experienced either
depressed mood or a loss of interest in nearly all activities in adults at some time in their lives. Lifetime PDD is a milder but more chronic form of depression and
can be diagnosed when the mood disturbance continues for at least 2 years in adults at some time in their lives (6).
c Analysis of variance significant in parental alcoholism status at P < .05.
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